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Germline stem cells (GSCs) are source code for future generations of cells: information is transmitted through GSCs in a precise division process where symmetry is key. When mother and daughter centrosomes misalign or experience other complications associated with centrosome orientation checkpoint defects, cell death and information disarray can result.
Although GSCs are vital to the functionality of an organism, much remains unknown about the exact factors and pathways required for success. Liu et al. [1] became interested in the complex interplay between GSCs and surrounding cells called somatic cyst stem cells (CySCs). GSCs, CySCs, and a cluster of postmitotic somatic cells form a niche component called a hub, which expresses the Janus kinase-signal transducer and activator of transcription (JAK-STAT) pathway. This pathway regulates CySC and GSC renewal, contributing to the success of GSC division, and was the first to be reported as a stem cell maintenance pathway in Drosophila.
Liu et al. focused on JAK-STAT expression to determine how different components within a whole organism mediate regulation. To accomplish this task, the team ubiquitously knocked down genes in adult Drosophila and performed genome-wide transgenic RNAi screening to examine male GSC defects. They identified 530 genes that directly contribute to stem cell maintenance and differentiation.
Using cell-type-specific Gal4s to continue knockdown experiments, investigators determined that over 50% of these 530 genes were external regulators found either in the local microenvironment or in distant organs. They also determined that a variety of signaling pathways and cell types could be used by the same proteins to fulfill GSC regulation and identified them as predominantly mitosis/cytokinesis proteins.
This information expands our knowledge of GSC proliferation and regulation on the scale of a whole living organism by successfully depicting the varied interactions and contributions of neighboring proteins and highway-like pathways to this process. Though a preliminary step, the findings yield a significant resource for future stem cell regulation studies with strong implications for intraorganismal cooperation in GSC proliferation.
